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Abstract 



PURPOSE: To prevent a wire rope from being excessively rewound by a winding shaft when a sheet 
loading plate is lowered. 

CONSTITUTION: In a device, a sheet loading plate 7 is raised or lowered by winding or rewinding wire 
ropes 9 connected to the sheet loading plate 7 for loading sheets by a winding shaft 8, and the sheets 
loaded in the raising position are sequentially delivered. A stopper 27a is provided on a control, gear 27 
to be meshed with a gear 24 provided on the winding shaft 8, a stopper receiver 25a with which the 
stopper 27 is to be brought in contact with is provided on the device main body, the rotation of the 
winding shaft 8 is regulated by the contact of the stopper 27a with the stopper receiver 25a when the 
sheet loading plate 7 is lowered, and excessive rewinding of the wire ropes 9 is prevented. 
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(54) SHEET FEEDING DEVICE AND IMAGE FORMING DEVICE 

(57)Abstract: 

PURPOSE: To prevent a wire rope from being excessively 
rewound by a winding shaft when a sheet loading plate is 
lowered. 

CONSTITUTION: In a device, a sheet loading plate 7 is raised 
or lowered by winding or rewinding wire ropes 9 connected to 
the sheet loading plate 7 for loading sheets by a winding shaft 
8, and the sheets loaded in the raising position are sequentially 
delivered. A stopper 27a is provided on a control, gear 27 to 
be meshed with a gear 24 provided on the winding shaft 8, a 
stopper receiver 25a with which the stopper 27 is to be brought 
in contact with is provided on the device main body, the 

rotation of the winding shaft 8 is regulated by the contact of the stopper 27a with the stopper receiver 
25a when the sheet loading plate 7 is lowered, and excessive rewinding of the wire ropes 9 is 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The sheet feeding device characterized by to control rotation of said paper winding shaft 
according to the location of this sheet loading means in the case of descent of said sheet loading means 
in the sheet feeding device which sends out the sheet which goes up and down said sheet loading means 
by rolling round and rewinding the wire rope connected to a sheet loading means load a sheet by the 
paper winding shaft, and is loaded in the rise location of this sheet loading means with a sheet feed 
means. 

[Claim 2] The sheet feeding device according to claim 1 characterized by to form the stopper which 
contacts the stopper receptacle prepared in the body side of equipment so that it may not rotate any 
more, when it has the gear connected to said paper winding shaft, and the control gear which gears on 
this gear and is rotated in less than one revolution at the time of rise and fall of said sheet loading means 
and said sheet loading means moves to this control gear at the least significant. 
[Claim 3] The sheet feeding device according to claim 2 characterized by connecting the oil damper 
which gives rotational resistance to said control gear. 

[Claim 4] The sheet feeding device according to claim 2 characterized by connecting the spring for 
giving rotational resistance to said control gear. 

[Claim 5] The sheet feeding device according to claim 1 characterized by applying damping force to this 
paper winding shaft by having the rotatable lever which contacts according to the location of this sheet 
loading means in case said sheet loading means descends, and this lever's rotating, and contacting said 
paper winding shaft. 

[Claim 6] The sheet feeding device according to claim 5 characterized by attaching the brake member of 
high coefficient of friction in the part which contacts said paper winding shaft at said lever. 
[Claim 7] Image formation equipment characterized by equipping the sheet sent out to said claim 1 
thru/or any 1 term of 6 from the sheet feeding device and said sheet feeding device of a publication with 
an image formation means to form an image. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the sheet feeding device for supplying a manuscript 
and the recording paper to image formation equipments, such as a printer, facsimile, and a copying 
machine. 
[0002] 

[Description of the Prior Art] In recent years, enlargement will need to progress with improvement in 
the speed of that processing speed, image formation equipments, such as a printer, facsimile, and a 
copying machine, need to large-capacity-ize the sheet tray, and this inclination is still stronger. 
[0003] Such a mass sheet tray usually hangs a sheet loading means with a wire rope etc., and a rise is 
performed by the motor used as the driving source by which this wire rope was connected to the paper 
winding shaft through the pulley etc. 

[0004] An example of the configuration of such a conventional mass sheet tray is shown in drawing 8 . 
The sheet loading plate 7 is hung with a wire rope in four corners, and winding is performed by the 
winding winch 22 by which the wire rope 9 was fixed to revolve by the paper winding shaft 8. 
Moreover, the paper winding shaft 8 is connected with the motor M which is a driving source. The sheet 
tray 5 is equipped with the upper limit of the sheet loading plate 7, the minimum detection means (not 
shown), and the paper existence detection means (not shown). 

[0005] Next, the actuation about the sheet tray 5 of the above configurations is explained. First, the 
closing motion detection means which will not be illustrated if Sheet S is loaded into the sheet loading 
plate 7 and the sheet tray 5 is set to a stowage operates, a paper winding shaft 8 rotates in the winding 
direction of a wire rope 9 by Motor M, and the sheet loading plate 7 is lifted by the winding winch 22. If 
the sheet loading plate 7 arrives at the location which operates an upper limit detection means, Motor M 
will stop and it will stop in a feed location. And it is fed into image formation equipment by the sheet 
feed means which is not illustrated by the sheet feeding timing of image formation equipment. 
[0006] Detecting the amount of sheets which decreased with the space detection means, according to it, 
the sheet loading plate 7 goes up to an upper limit location by said rise actuation. Detected by the paper 
existence detection means, when Sheet S is lost, a user fills up Sheet S. With the image formation 
equipment which carries out especially extensive processing, it is in the middle of processing, and since 
it is necessary to fill up Sheet S, there are some which established the form residue detection means. 
[0007] Although the sheet tray 5 is pulled out from a stowage in such a case and a sheet is loaded into 
the sheet loading plate 7 In case many of such sheet trays 5 of a configuration pull out the sheet tray 5 It 
has the composition that connection between a paper winding shaft 8 and Motor M is canceled. The self- 
weight of the sheet tray 5, Or the sheet tray 5 descends with the self- weight of the sheet tray 5 and a 
sheet. The configuration which it rotates to the case where the winding winch 22 is a rise, and inverse 
rotation, in connection with it, and a wire rope 9 is rewound, and enabled it to fill up Sheet S was 
common, and were rewinding and a cone configuration about the wire rope 9. 
[0008] 
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[Problem(s) to be Solved by the Invention] However, in the conventional example, when filling up Sheet 
S at the time of arbitration and pulling out the sheet tray 5, with the size of sheet burden, or the weight 
of the sheet tray 5, a lowering speed changes, and when that of the sheet tray 5 and sheet weight is large, 
a lowering speed becomes large. 

[0009] Thus, if the rapid sheet tray 5 falls, the rolling-up winch 22 and paper winding shaft 8 which are 
rolling round the wire rope 9 will rotate at high speed, even when it arrives at the lowest location where 
the sheet tray 5 descends, rotation does not stop, but the phenomenon of rewinding too much occurs. 
[0010] Since a wire rope 9 was rewound too much when connecting Motor M with a paper winding 
shaft 8, rotating a winding winch and rolling round a wire rope 9 by Motor M, in order to raise the sheet 
tray 5 in case Sheet S is replaced with such a situation and feed actuation is performed again, a wire rope 
9 was not guided at the guide rail of a winding winch, and there was a case where it derailed. The wire 
rope 9 locked on the paper winding shaft 8 owing to this, and the wire rope 9 was damaged and there 
was a case where the sheet tray 5 was stabilized and rise descent could not be carried out. 
[001 1] Then, this invention aims at offering image formation equipment equipped with the sheet feeding 
device which established the prevention device for past [ of the wire rope 9 at the time of sheet loading 
means fall / rewinding ], and this sheet feeding device in order to realize rise of the stable sheet tray 5 
and downward actuation. 
[0012] 

[Means for Solving the Problem] This invention goes up and down said sheet loading means, and is 
characterized [ by rolling round and rewinding the wire rope connected to a sheet loading means load a 
sheet by the paper winding shaft ] by to control rotation of said paper winding shaft according to the 
location of this sheet loading means in the case of descent of said sheet loading means in the sheet 
feeding device which sends out the sheet currently loaded in the rise location of this sheet loading means 
with a sheet feed means. 

[0013] This invention is characterized by to form the stopper which contacts the stopper receptacle 
prepared in the body side of equipment so that it may not rotate any more, when it has the gear 
connected to said paper winding shaft, and the control gear which gears on this gear and is rotated in less 
than one revolution at the time of rise and fall of said sheet loading means and said sheet loading means 
moves to this control gear at the least significant. 

[0014] This invention is characterized by connecting the oil damper which gives rotational resistance to 
said control gear. 

[0015] This invention is characterized by connecting the spring for giving rotational resistance to said 
control gear. 

[0016] This invention is characterized by applying damping force to this paper winding shaft by having 
the rotatable lever which contacts according to the location of this sheet loading means, in case said 
sheet loading means descends, and this levels rotating, and contacting said paper winding shaft. 
[0017] This invention is characterized by attaching the brake member of high coefficient of friction in 
the part which contacts said paper winding shaft at said lever. 
[0018] 

[Function] According to the above-mentioned configuration, past [ of the wire rope by the paper 
winding shaft / rewinding ] can be prevented by controlling rotation of a paper winding shaft according 
to the location of a sheet loading means in the case of descent of a sheet loading means. 
[0019] If rotation of a paper winding shaft is regulated when the stopper formed in the control gear 
contacts the stopper receptacle prepared in the body of equipment, it can prevent rewinding [ of a wire 
rope ] certainly. 

[0020] If resistance is given to rotation of a control gear using an oil damper or a spring, it will be lost 
that a stopper hits a stopper receptacle rapidly and endurance will improve. 

[0021] Moreover, if the lever rotated according to the downward location of a sheet loading means 
performs in order to control rotation of a paper winding shaft, past [ of the wire rope by the paper 
winding shaft / rewinding ] can be prevented with an easy configuration. 

[0022] More positive control can be performed if the brake member of high coefficient of friction is 
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prepared in a lever. 

[0023] 

[Example] 

(Example 1) Based on drawing 1 thru/or drawin g 4 , the sheet feeding device which is the first example 
of this invention is explained. In addition, this example explains this invention by making into an 
example the deck 22 connected with a laser beam printer 1 . 

[0024] First, if the configuration of this deck 2 is explained, by the wire rope 9, the sheet loading plate 7 
can lift four corners, as shown in drawing 1 , and it is constituted so that it may roll round by rotating the 
winding winch 22 by which that wire rope 9 was fixed to the paper winding shaft 8 and rewinding may 
be possible. When raising the sheet loading plate 7, it is prepared so that the drive unit U equipped with 
Motor M and the one-way clutch C as a driving source may connect through the connection gear 21 
currently fixed to the paper winding shaft 8. 

[0025] As shown in drawing 4 , with the rail 4 prepared in the body frame 3 of the deck 22, and the rail 
6 prepared in the sheet tray 5 By the sheet tray's 5 having become withdrawal to the body frame 3 to the 
space and the perpendicular direction (transverse-plane side of the body of equipment) of drawing 4 , 
and pulling out the sheet tray 5 Connection of a paper winding shaft 8 and the drive unit U is canceled, 
and the wire rope 9 twisted around the winding winch 22 by the self-weight of Sheet S and the sheet 
loading plate 7 is rewound, it descends, and the supplement of Sheet S is enabled. 
[0026] In order to ease the impact the sheet tray 5 at the time of descent of a paper winding shaft 8 is 
shocked, it has the brake damper which is not illustrated. 

[0027] the motor M which is a driving source is driven based on detection of the space detection sensor 
which detects the maximum top face and which is not illustrated, and goes up the sheet loading plate 7 
so that the maximum top face of the sheet S currently loaded on the sheet loading plate 7 may become 
the location of about 1 law. 

[0028] As shown in drawing 4 , the inversion separation means which consists of the feed roller 1 1 and 
the retard roller 12 for separating the sheet S sent out with the pickup roller 10 which is a sheet feed 
means for sending out the sheet S currently loaded into the sheet loading plate 7, and the pickup roller 
10 is established above the sheet tray 5. And a pickup roller 10 sends out Sheet S in slide contact with 
the maximum top face of the sheet S in an almost fixed location, and an inversion separation means 
separates only the top sheet in the sheet S sent out with the pickup roller 10. 

[0029] The separated sheet S is sent to a printer 1 . Here, the approximate account of the configuration of 
the printer 1 by which this deck 2 is connected is carried out. In addition, the deck 2 serves as the stand 
which carries a printer 1, and the sheet S sent out from the deck 2 is supplied to a printer 1 through the 
conveyance way 13 established in the side. 

[0030] The sheet cassette CI of the frontloading type with which the body of equipment of a printer 1 is 
equipped from a transverse plane, and C2 It is prepared. The sheet cassette CI and C2 One sheet 
dissociates at a time with the normal rotation inversion means which consists of a pickup roller 10, a 
feed roller 11, and a retard roller 12, and the sheet S held is sent out. This sheet cassette CI and C2 And 
as for the sheet sent out from said deck 2, an image is formed in the image formation section 101 . 
[0031] The image formation section 101 has the process cartridge 102 which can be freely detached and 
attached from the body of equipment, and the cleaning means 106 for removing the toner image which 
remained on the development means 105 for forming a toner image in the electrophotography 
photoconductor drum 103 which is image support, an electrification means 104 to electrify the front face 
of a photoconductor drum 103, and a photoconductor drum 103, and the front face of a photoconductor 
drum 103 etc. is formed in this process cartridge 102. A photoconductor drum 103 is exposed by the 
image light irradiated from the scanner section 107 according to a picture signal. 
[0032] The imprint roller 108 for imprinting on a sheet the toner image formed in the front face of a 
photoconductor drum 103 is formed in the image formation section 101. This imprint roller 108 is the 
sheet cassette CI and C2 to a photoconductor drum 103. Or the sheet S sent out from the deck 2 is 
pressed, and the toner image of photoconductor drum 103 front face is imprinted on Sheet S by 
impressing the toner image of photoconductor drum 103 front face, and the electrical potential 
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difference of reversed polarity by marking the imprint roller 108 in the electrical potential difference of 
a toner image and reversed polarity. 

[0033] The fixing section 109 is formed in the downstream of the image formation section 101. The 
fixing roller 1 10 is arranged at this fixing section 109, and by this fixing roller 110, heat and a pressure 
are applied and it is fixed to the toner image imprinted by Sheet S in the image formation section 101. 
And the sheet S with which it was fixed to the toner image is discharged on the discharge tray 111. 
[0034] Here, the rewinding past prevention device 23 of the wire rope 9 at the time of the sheet loading 
plate 7 descending is explained. 

[0035] It rolls round to a paper winding shaft 8, and the axial gear 24 is being fixed. A side plate 25 is 
formed in the side face of the sheet tray 5, and the control gear 27 which can be freely rotated on a 
control axis 26 and its shaft is formed in it at the side plate 25. The paper winding shaft gear 24 has 
geared with the control gear 27. 

[0036] While the sheet loading plate 7 goes up from a minimum location to an upper limit location, the 
number of teeth of the paper winding shaft gear 24 and the control gear 27 is set up so that the control 
gear 27 may not rotate 360 degrees or more. The location of the sheet loading plate 7 and the include 
angle of the control gear 27 are decided by this by one to one, and one roll control has become possible 
by the control gear 27. 

[0037] When stopper 27a is prepared in the control gear 27, stopper receptacle 25a is prepared in the 
side plate 25 and the sheet loading plate 7 is in the lowest location, stopper 27a and stopper receptacle 
25a contact, and it is constituted so that it cannot rotate any more in the direction in which rotation of the 
control gear 27 rewinds a wire rope 9. 

[0038] Here, actuation of a rewinding past prevention device is explained using drawing 3 . Drawing 3 
(a) shows the location of the control gear 27 in case drawing 3 (c) is in the lowest location, respectively, 
when the sheet loading plate 7 is in the best location, and drawing 3 (b) is in the mid-position. When 
there is no sheet S loaded into the sheet loading plate 7, the sheet loading plate 7 is in the best location, 
and if sheet burden increases, other than this, the location of the sheet loading plate 7 will become low 
indeed. 

[0039] In the condition that the sheet loading plate 7 is going up, if the sheet tray 5 is pulled out from a 
body frame by a supplement, jam processing, etc. of Sheet S, the wire rope 9 which connection of a 
paper winding shaft 8 and the drive unit U was canceled, and was twisted around the winding winch 22 
by the self- weight of Sheet S and the sheet loading plate 7 will be rewound, and it will descend. The 
paper winding shaft gear 24 prepared in this actuation and coincidence at a paper winding shaft 8 and 
this and the control gear 27 which has geared on the paper winding shaft gear 24 are also rotated. 
[0040] When the sheet loading plate 7 arrives at the lowest location, as the control gear 27 shows 
drawing 3 (c), stopper 27a prepared in the control gear 27 and stopper receptacle 25a prepared in the 
side plate 25 contact, the torque by the inertial force produced on the paper winding shaft 8 is absorbed, 
and rotation of a paper winding shaft 8 is stopped. It stops in the location where the winding winch 22 
was decided by this actuation also in which sheet burden, and past [ rewinding ] can be prevented. 
[0041] Although the amount of sheets to load and the inertial force produced with the fall stroke of the 
sheet loading plate 7 and a damper change, since the big force is applied to stopper 27a, it is effective to 
prepare stopper 27a in the location distant from the core of to reinforce with a rib or the control gear 27. 
[0042] In addition, in order to mitigate the sound at the time of the sheet loading plate 7 descending to 
the lowest location, the sound insulation 29 made with rubber etc. is used for the contact location of the 
sheet loading plate 7 and the sheet tray 5. 

[0043] The gear which drawing 5 has in the 2nd example of this invention, constitutes the control gear 
27 from stage gears 27b and 27c to the 1st example of the above, and has not geared with the paper 
winding shaft gear 24 is what section 27c has connected with the oil damper 28. (Example 2) While 
being able to give suitable damping force according to the height location of the sheet loading plate 7 by 
it being missing and using gear section 27c of the control gear 27 as a gear tooth, since the gear for oil 
dampers is omissible, there is an advantage that-izing can be carried out [ low cost ]. 
[0044] There is drawing 6 in the 3rd example of this invention, twist the control gear 27 to the 1st 
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example of the above, and a wire rope 9 is energized in the winding direction using coiled spring. 
(Example 3) The impact produced in case stopper 27a contacts stopper receptacle 25a, while easing the 
impact produced when the sheet loading plate 7 falls is also eased, damage on stopper 27a or stopper 
receptacle 25a can protect, and there is an advantage that reinforcement is carried out. 
[0045] In addition, since the torsion coiled spring 29 performs, and also the approach of energizing a 
wire rope 9 in the winding direction may be performed using compression and a hauling spring and can 
make the thickness direction of the control gear 27 small in this case, the miniaturization of equipment 
of it is attained. 

[0046] As the 2nd example described, the control gear 27 Moreover, stage gear 27b, It is what gear 
section 27c which consists of 27c and has not geared with the paper winding shaft gear 24 has connected 
with the oil damper 28. Since the gear for oil dampers is omissible if it enables it to give suitable 
damping force according to the height location of the sheet loading plate 7 by it being missing and using 
gear section 27c of the control gear 27 as a gear tooth, the advantage that-izing can be carried out [ low 
cost ] is also added, and it becomes a still more effective configuration. 

[0047] (Example 4) There is drawing 7 in the 4th example of this invention. Since the device in which 
go up and the sheet loading plate 7 is dropped is the same configuration as an example 1, it omits 
explanation. In this example, the methods of stopping the turning effort by the inertial force of a paper 
winding shaft 8 differ. 

[0048] The lever 3 1 equipped with the brake is formed between the best location which the sheet 
loading plate 7 moves, and the lowest location. The lever 3 1 has composition rocked focusing on the 
supporting point A. If it descends when the sheet loading plate 7 pulls out the sheet tray 5, a lever 31 
contacts the sheet loading plate 7, a lever 31 will rock focusing on the supporting point A, and brake 31a 
with which the other end of a lever 3 1 was equipped will brake a paper winding shaft 8 in contact with 
brake section 8a of a paper winding shaft 8. The material of brake 31a needs to have high coefficient of 
friction, and needs to be excellent in abrasion resistance. 

[0049] Since the lever 31 is energized with the tension spring 32, the force of braking a paper winding 
shaft 8 according to the location of the sheet loading plate 7 changes. Moreover, when it goes up by 
sheet loading plate 7, it is constituted so that it may return to the condition that a brake does not work. 
When the sheet loading plate 7 arrives at the lowest location, past [ of the wire lobe 9 / rewinding ] can 
be prevented by setting up a brake so that it can stop paper winding shaft 8 enough. 
[0050] Moreover, if the radius of the brake section 8a part which contacts brake section 31a of the lever 
3 1 of a paper winding shaft is enlarged, or it is an ingredient with high coefficient of friction, and is high 
and is constituted, it can increase damping force. [ of abrasion resistance ] 

[0051] According to this configuration, past [ of a wire rope 9 / rewinding ] can be certainly prevented 

by comparatively small components mark. 

[0052] 

[Effect of the Invention] As having explained above, the rotation to the rewinding direction of the paper 
winding shaft accompanying downward actuation of the sheet loading means in the case of a sheet 
supplement can brake in the thing of a configuration of carrying out natural descent according to the 
height location of a sheet loading means by self-weight, without using a driving source for a sheet 
loading means, according to this invention, past [ of a wire rope / rewinding ] can prevent, and the 
rolling-up rewinding actuation stabilized in the wire rope can realize by the easy configuration. The 
sheet feeding device and image formation equipment of the engine performance cheap and stabilized in 
this, can be offered. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 3/29/2004 



Page 1 of 5 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawin g 1 




[Drawing 2] 
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[Drawin g 4] 
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[Drawing^] 




[Drawing 7] 
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